SUMMARY
PATIENTS AND METHODS
Minimum standards of equipment and staffing have been recommended 10-12 and were exceeded. In our study we recorded physiological parameters measured by noninvasive means routinely employed in our practice and in excess of the above standards. Approval for the study was obtained from the relevant Ethics in Clinical Research Committee.
The study population comprised 50 consecutive patients (14 males, 36 females) ranging in age from 14 years to 47 years who had been referred for oral surgical procedures. All patients were classified as ASA I or ASA 11.
A follow-up study often patients was undertaken on completion of the primary study. These patients underwent similar surgery under the same circumstances but inhaled oxygen at six litres/ minute via a nasal catheter which was inserted immediately after cessation of the application of the face mask following extubation.
Clinical procedures: Details of the clinical dental procedure have been published in a previous paper. 13 General anaesthetic procedure: The patient's compliance with the preoperative instructions and fitness for outpatient general anaesthesia were confirmed by the anaesthetist preoperatively. The patient was seated in the chair and reclined to a supine position. The finger probe of a pulse oximeter (Novametrix 500, Novametrix Medical Systems Inc., Wallingford Conn.) was placed on the thumb of the left hand.
General anaesthesia was induced by the intravenous administration of methohexitone sodium, mean 1.05 mg/kg (SD 0.06) and suxamethonium chloride 0.52 mg/kg (SD 0.05). The patient was manually ventilated with oxygen three litres/minute, nitrous oxide three litres/ minute and halothane 3.0%. This was delivered via a Multi Circuit System 14 • 15 (Medicraft, Darra, Qld.) in the Mapleson A (Magill) mode and a face mask for approximately one minute, after which a lowprofile cuffed Murphy-eye nasal endotracheal tube (Mallinckrodt Laboratories Ltd., Athlona, Ireland) (7.0 mm x 49 patients, 7.5 mm x 1 patient) was placed under direct laryngoscopy after lubrication of the nares with two per cent Xylocaine Jelly (Astra Pharmaceuticals Pty. Ltd., North Ryde, N.S.W.). A moist ribbon gauze throatpack was placed and IPPV maintained until spontaneous respiration was resumed. Gas flows were then altered to oxygen 1.5 litres/minute, nitrous oxide 3 litres/minute, and the halothane concentration reduced to l.0%.
The general anaesthetic was supplemented by intra-oral injection of three per cent prilocaine hydrochloride 3.63 mg/kg (SD 1.08) with 0.03 IU/ml octapressin (Astra Pharmaceuticals Pty. Ltd., North Ryde, N.S.W.) administered as a nerve block or an infiltration as appropriate. Dexamethasone sodium phosphate 16 mg, i.e. 0.26 mg/kg (SO 0.06), was administered intravenously to minimise postoperative oedema. [16] [17] [18] [19] Oroperidol 0.25 mg, i.e. 0.004 mg/kg (SO 0.001), was administered intravenously to minimise nausea and vomiting. [20] [21] [22] [23] Oxygen saturation was recorded preoperatively and at thirty seconds intervals after induction for two minutes.
Upon completion of the procedure and the placement of ribbon gauze bite packs over the surgical sites, the administration of halothane and nitrous oxide was ceased and the patient extubated, following the removal of the throat pack and suctioning of the pharynx under direct vision. One hundred per cent oxygen was administered via a face mask for two minutes prior to transfer to the recovery area.
Oxygen saturation was recorded at thirty seconds intervals during this time. The patient was transferred to the recovery area which was immediately adjacent to the surgical area resulting in a transfer time of approximately thirty seconds.
Recovery procedure: When the patient regained consciousness and protective reflexes were active, the patient was raised progressively to the sitting position. Routine post-anaesthetic monitoring was continued in the recovery area until the patient was ambulatory and feeling suffiCiently recovered to be escorted home.
Oxygen saturation levels were monitored and recorded every thirty seconds for five minutes after arrival of the patient in the recovery area and thereafter every sixty seconds for a further ten minutes. Statistical analysis of the results was accomplished by one-way analysis of variance where appropriate.
RESULTS
The fifty patients in the study, fourteen males and thirty-six females, had a mean age of 22. 5 years (SD 6.07) and a mean weight of 65.2 kg (SD
14.12).
No patient in the study exhibited cardiac dysrhythmia requiring intervention.
The preoperative oxygen saturation values are compared with the induction and post-extubation values in Tables 1 and 2 respectively. There were significant increases in oxygen saturation (P < 0.05) in both the induction and the immediate post-extubation stages.
The oxygen saturation values in the preoperative period are compared with those in the first five minutes and the subsequent ten-minute periods in recovery in Tables 3 and 4 respectively. There were significant decreases in oxygen saturation (P < 0.05) during the initial five-minute period in recovery when compared with preoperative values. Oxygen saturation values during the subsequent ten minutes in recovery were not significantly different from the intial preoperative values.
At various times during the recovery period, six patients had a Sao2 of 92%, five had values of 91 %, four of 90%, two 89% and one of 88%. The lowest values were recorded after approximately three minutes in recovery.
One patient recorded an Sao2 of 74% after an episode of coughing and required supplemental oxygen to raise the Sao2 above 90%. The patient was conscious throughout, showed no clinical signs of airway obstruction, and was in no obvious respiratory distress. At no time did this patient, nor any other patient in the study, exhibit cyanosis.
The results of the follow-up study often patients undergoing similar surgery under the same circumstances, but inhaling oxygen at six litres/ minute via a nasal catheter, are shown in Tables 5  and 6 . These patients showed significantly increased oxygen saturation values compared with preoperative baseline values during the entire fifteen minute study period in recovery. DISCUSSION This study demonstrates that significant variations in oxygen saturation occur during general anaesthesia and the subsequent recovery period in patients undergoing oral surgical procedures. The significant differences between the preoperative oxygen saturation values and those of the subsequent induction and the immediate postextubation phases reflect the increased oxygen concentrations inhaled by the patient during the anaesthetic sequence relative to normal atmospheric oxygen concentrations. As would be expected, other workers have made similar observations. 5 Although Blair et al. 9 chose 91 % haemoglobin saturation to represent serious hypoxaemia, in the current study the authors selected 93% saturation representing 70 mmHg as the 'critical' level or 'the lower limit of normal' according to Oh.24 Postoperative hypoxia may be attributed to age, diffusion hypoxia, hypoventilation due to drug effect, hypoventilation as a result of intraoperative hyperventilation, or significant respiratory pathology.
Because of patient selection and anaesthetic technique, all of the above, with the possible exception of diffusion hypoxia, can be eliminated as the cause of the mild postoperative hypoxia experienced on some occasions. The significant improvement in oxygen saturation levels when the patients were given supplemental oxygen in recovery would support this.
This study clearly demonstrates the value of the use of pulse oximetry, not only in the perioperative phase as advocated (mandatory from January 1, 1990) by the Faculty of Anaesthetists of a Royal Australasian College of Surgeons, 12 but also during the recovery period.
Also the use of oxygen administration in recovery, while considered routine in the inpatient hospital environment, is not to our knowledge in widespread use in the outpatient situation, e.g. dental surgeries.
It is obvious from the results of this study that the routine postoperative administration of oxygen is to be recommended even in young, healthy patients, and in the absence of opiate premedication or perioperative opiate administration.
Likewise the utilisation of pulse oximeters in the recovery period is strongly recommended. 
